Generation of transgenic rice lines with reduced contents of multiple potential allergens using a null mutant in combination with an RNA silencing method.
Rice seed proteins are known to be a causative antigen in some patients with food allergy, especially cereal allergy, with clinical symptoms such as eczema and dermatitis. The α-amylase/trypsin inhibitors (14-16 kDa), α-globulin (26 kDa) and β-glyoxalase I (33 kDa) are regarded as major potential allergens of rice (Oryza sativa L.) seed based on specific recognition by serum IgE from allergy patients. In order to suppress the production of these major allergens in rice grains, a mutant in the 'Koshihikari' background lacking the 26 kDa allergen (GbN-1) was used as a host for RNA silencing. A binary vector harboring two RNA interference (RNAi) gene cassettes for suppression of 14-16 kDa and 33 kDa allergens driven by the 13 kDa and 10 kDa prolamin endosperm-specific promoters, respectively, was introduced into the GbN-1 genome by Agrobacterium-mediated transformation. In the most promising transgenic line, the content of the three potential allergens was remarkably reduced to a very faint level without a change in seed phenotype. IgE binding of 15 patients' sera to the transgenic rice seed mostly deficient in the three major allergens was on average only about 10% that of the control wild-type rice, suggesting that these three accounted for the great majority of rice seed causative allergens recognized by patients' IgE and that the sequential allergen deletion/reduction strategy works in the development of hypo-allergenic rice lines.